History
The Gillette Area Groundwater Monitoring Organization (GAGMO) was formed in 1980 to serve as a data gathering organization that would facilitate regional analyses of hydrogeology in the coal mining areas of the Eastern Powder River Basin of Wyoming (Figure 1 The organization assembled monitoring well data that was supplied by each GAGMO member into a regional database. Potentiometric surface contour maps were then assembled from the database to provide insight into recharge-discharge relationships, and to provide qualitative analysis of aquifer characteristics. On or around October 1 of each calendar year, GAGMO members measured water levels at the monitoring wells for which each member was responsible. This data along with well completion data were initially submitted to the GAGMO Chairman who was responsible for publication of the annual report. A contractor was later utilized to prepare the report due to staff cuts among the member companies.
The initial (1981) GAGMO Report represented a compilation of data from 665 monitoring wells that were measured at 20 mine-sites during 1980. Initially only static water level data was included in the report. In 1994, mining had advanced sufficiently at enough operations that it was decided that backfill (spoil) water level and quality data would be added to the annual report. Five-year (1986 Five-year ( ), 10-year (1991 Five-year ( ), 15-year (1996 , and 20-year (2001) 
What the Data Show
Prior to 1995, areas of ground-water drawdown were found immediately adjacent to active pits and in areas where pre-mine dewatering operations were occurring. Backfill water level and water quality trends appear to vary depending on the physiographic location, availability of recharge sources, and the physical nature of the backfill material ( Figure   5 ). The minimal amount of annual precipitation in the various areas (10 to 14 inches) reduces the opportunity for recharge to occur in most areas
Backfill water quality in some areas has appeared to improve with declining levels of conductivity and total dissolved solids. Other areas have exhibited stable or increasing levels of dissolved minerals.
Impacts of Coal Bed Methane Development
In 1995, a method for the extraction of coal bed methane (CBM) was developed and Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01 Jan-02
Mcf/Day of Gas The cumulative regional effect of almost 50,000 CBM wells will need to be evaluated as additional federal coal is proposed for leasing in the Powder River Basin. This effect will also need to be evaluated as the surface coal mines pursue final reclamation bond release from areas meeting the criteria outlined in the Surface Mining Control and Reclamation Act (SMCRA) of 1977 but still within the area of influence of CBM development.
